The sharp deceleration in China's economic growth in recent months
I. Introduction
especially those who had taken the "decoupling view" that China's rapid economic growth has had more to do with its expanding domestic market than with the strength of foreign demand in recent years, and thus should not be too much affected by the cyclical fluctuations in the global economy.
Indeed, the debate about the source of China's growth and the role of foreign demand and exports has frequently come to the centre of policy discussions. While few doubt that outward orientation has played an important role in China's economic growth, the channels through which exports affect growth have remained controversial. The benefit of trade to long-term economic growth is well recognised. By promoting factor specialisation based on competitive advantages, enhancing competition in the domestic market, and enabling knowledge transfer, trade helps to boost total factor productivity (TFP) and improve the growth potential (He et al 2008) . As productivity increases through these channels tend to be incremental, short-term fluctuations in foreign demand and exports should not affect China's growth very much. That is, if the increase in TFP was the only or the dominant channel through which trade affects China's growth, China should be relatively insulated from the development of the world demand in the short run. At the same time, there are reasons to believe that exports have much broader impacts on growth than solely through TFP, and foreign demand can be very important for China's growth performance even in the short term. First, foreign demand affects real growth directly through the contribution of net exports. In fact, other work has found that such impact has increased in recent years, reflecting the rise of value added in exports and the increased sophistication of exported products which tend to be more responsive to demand fluctuations. 1 Second, exports, through job creation and the income effect, and increasing economies of scale and encouraging investment, could have substantial spill-over effects on the rest of the economy. For instance, investing on a machinery factory may be driven by the need to export, even though the investment itself is recorded as construction and part of domestic demand in the national accounts. In this light, trade balance, even if it has been rising in recent years, still provides an incomplete and underestimated indicator of the importance of exports to growth.
The empirical analyses in this paper attempts to shed light on the impact of exports (both direct and indirect included) on China's production growth. It also assesses the importance of the often-overlooked spill-over effects from exports to domestic demand by examining the key domestic demand indicators and employment, and argues that the consideration of the impact on growth should take full account of such feedback. More specifically, we examine the effects of exports on production as well as the important driving factors for domestic demand including job growth, household income and expenditure, and investment. The estimation is conducted based on panel datasets that include China's 27 provinces. A panel analysis is useful in this context because it allows us to control for factors that drive cyclical movements at the national level or other relevant factors that affect growth and employment for individual regions, while pinning down more precisely the impact of exports. Provincial data help to provide insights about the spill-over as the effects of exports on employment, investment and consumption should be the strongest locally.
Assessing the impact of exports is important at this juncture when the global economy is deep in a synchronised recession. China's exports are likely to remain sluggish, as we have seen in recent months. From a policy standpoint, a better understanding of the magnitude of the 1 See Cui and Syed (2007) .
influence and the channels through which exports affect the rest of the economy is needed to inform policy decisions regarding the necessary strength of the counter-cyclical policies for short-term demand management. It is also important to the region (including Hong Kong) and many countries in the rest of the world that have relied on China's import demand as a driver for their own growth.
To anticipate the results, the empirical analyses find that the effects of export growth on the growth rates of production, investment, household income and expenditure, and employment are positive and statistically significant. The effects are non-linear -the larger the share of exports in GDP, the greater the impact for each percentage-point change in export growth.
For the nation as a whole, we estimate that a 10 percentage-point decline in export growth has been associated with an about 2.5 percentage-point decline in real GDP growth on average, much larger than what could have been expected if only the direct impact of exports is considered.
Our analysis is closely related to other work examining the role of exports in economic growth. The standard export-led growth (ELG) literature typically relies on causality tests to examine whether exports lead growth, and is often based on national data. Empirical studies using this framework have been undertaken extensively to examine the experiences of many economies, particularly those in Asia. 2 Ljungwall (2006) examines the ELG hypothesis for
China's using province data, and concluded that the hypothesis is validated in 13 of the 27 provinces, most of which are around export-oriented eastern coastal areas. He et al (2008) examine the causality between consumption, investment and exports across provinces, and found exports granger cause investment for coastal provinces. Another strand of literature focuses on cross-country studies and evaluates whether and how trade contributes to growth.
Frankel and Romer (1999) find a statistically significantly and positive relationship between trade volume and income level among countries. Kinkyo (2008) presents evidence that export composition also matters, and countries with greater shares of manufacturing exports tend to be associated with higher economic growth.
Using different frameworks, a number of studies have examined the quantitative impact of exports on employment in China, relying on panel datasets. Fu and Balasubramanyam (2005) explore how exports and FDI affect China's employment growth, as a test of the "vent for surplus" thesis which postulates that exports provide an effective channel of increasing the demand for labour. Hua (2007) investigates the impact of real exchange rate movements on China's manufacturing employment, and concludes that a real appreciation, through affecting export volume and increasing labour productivity (capital intensity and export penetration ratio), tends to reduce employment. In contrast to these earlier works that have focused exclusively on the job impact of exports, the present paper considers more broadly the impact on production and domestic demand.
The rest of the paper is organised as follows. Section Two sets out the theoretical underpinning to assess the impact of exports on growth and the transmission channels.
Section Three documents the stylised facts on China's export and growth performance using provincial data. The main empirical examinations are contained in Section Four, which discusses the estimation framework and data, and presents the empirical results. Section Five concludes. In contrast, the demand side has placed greater constraints on China's growth. Consumption growth has been limited by the relatively high precautionary savings and falling household income as a share of GDP in recent years (Aziz and Cui (2007) ). Investment growth has been one of the main drivers of the economic growth, although it has been subject to policy controls out of concerns for over-capacity in some manufacturing sectors. Exports also have spill-over effects on the strength of domestic demand, whereby contributing to growth indirectly. Exports help to create jobs and increase household income and consumption. In addition, exports can stimulate investment by boosting business confidence and increasing the economies of scale, which may lead to a boom in manufacturing investment (accounting for about one third of total investment). Other investment in the areas such as business construction, logistic provision, and information technology could also benefit. The second-round impact is a key channel through which exports affect growth, although unlike trade balance, the magnitude of its contribution is not easily measurable from the headline figures. Sources: CEIC and staff calculation.
II. the Determinants of China's Growth

III. China's Trade Growth and Regional Divergence
China has achieved phenomenal growth in external trade in the three decades since China Sources: CEIC and staff calculation.
Other indicators of economic activities such as industrial production and investment have also registered rapid growth, rising by an average of 17.5 per cent and 22.6 per cent respectively each year (Chart 5b). In the meantime, income and expenditure have also been growing consistently, albeit at slower paces than industrial production and investment.
Income per capita rose from around Rmb 500 in the early 1980s to close to RMB14,000 in (Table 1) , and accounts for half of their GDP, a much higher share than the small exporters.
Not surprisingly, Guangdong is the largest exporting province, with exports accounting for near 90 per cent of its GDP.
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The large exporters tend to be more affluent than other provinces (Table 1 expenditure per capita in the two groups is even greater, with the RMB9,545 for the large exporting group, more than doubling that of RMB4,226 for other provinces.
3 It should be noted that there are often discrepancies between provincial data and national data. When it comes to growth rates, however, the comparison appears to be more mixed.
Although big exporters tend to enjoy higher income, expenditure, and employment growth than smaller exporters, the investment and production growth in the provinces that export less is actually higher than those in the more export-oriented provinces. Such an inverse relationship could reflect the differences of government spending across regions, as public spending has been tilted towards less developed regions to reduce the regional differences (Chart 7). Such government support should have greater impact on investment and production growth than on income growth, as infrastructure construction has been one key area of the public support.
Notably, for example, since the 'Go West' (「西部大開發」) programme started in 2000, the average investment in these provinces have remained about 2 percentage points higher than the national average. remarkably synchronised in recent years, corroborating the view that exports have important spill-over effect to the rest of the economy particularly in these regions.
IV. Estimating the Impact of Exports on Growth and Domestic Demand
Using Provincial Data
A. Methodology and data
Our empirical framework considers the impact of exports on several key variables indicating economic activities and demand, using a simple model of the following form:
(1)
where the activity variable corresponds to industrial production, investment, household income and expenditure, and employment respectively, in region i and year t. Rather than using provincial level GDP that has been subject to various statistical issues and critiques in recent years, we use the provincial industrial production to measure the strength of production. Fixed-asset investment is used to measure investment, and urban per capita income and expenditure are used to measure household income and expenditure respectively. 
B. Unit root tests
In order to formulate the empirical specification correctly, the time series properties of the variables are tested. The Augmented Dickey-Fuller and Phillip-Perron tests are used for national-wide data such as the real interest rate, while the Levin-Lin and Im-Peseran-Shin tests are used for provincial level data, i.e. panel data. The panel unit root tests suggest that all the activity indicators, Export t and Fiscal t are I(1) series-that is, they are non-stationary in levels but stationary in their first differences (Table 2 ). Thus we use growth rates of the activity indicators and Export t for the estimation. The Export/GDP t ratio is stationary in its levels and directly enters the estimation.
The empirical models are specified in a dynamic form which includes a lagged dependent variable, taking the following form: 
In Equation 2
, subscripts i and t represent province and time period respectively. The parameter α reflects the degree of inertia in an activity indicator, and 'β's are the impacts of explanatory variables. In specifications without interactive terms, the impact of exports on an activity indicator is given by β 1 and β 1 /(1-α) for the short and long run respectively. When interactive terms are included, the respective short-and long-run elasticities are (β 1 +β 2 ) and (β 1 +β 2 )/(1-α).
We allow the error term to have two components: a time invariant province specific-effect i η , and a residual idiosyncratic error term ξ i,t . Province specific effects are allowed in order to take into account heterogeneity across provinces. However, the conventional fixed effect estimator, which undertakes the estimation by first differencing (2) would introduce a bias due to the correlation of ξ i,t -ξ i,t-1 with the lagged dependent variable. To overcome this problem, we use the two-step GMM estimator proposed by Arellano and Bond (1991) Table 3 shows that the average impact of export growth for the overall group on industrial production growth is positive and statistically significant. Column (2) suggests that on average, a one percentage-point increase in export growth is associated with a 0.1 percentagepoint increase in industrial production growth in the short run, implying a 0.12 percentagepoint increase in the long run (see Section IV C for the calculation of the long-run impact).
However, column (3) suggests that the impact is dramatically different for large exporters group and small exporters group, with an average short-run elasticity of 0.4 for the big exporters, and only 0.06 for the small exporters. As the national sample consists of many more small exporters than big exporters, the relatively small average impact shown in column (2) largely reflects the impact on the small exporters. With the large exporters comprising one-third of the national sample while accounting for more than 60 per cent of the national GDP and production, the impact of exports estimated from the national sample is an underestimation as the estimation has given equal weights to all provinces, small and big exporters alike. Taking into account the relative weights of these provinces in the national economy, the results suggest that a 10 percentage-point decline in export growth is on average associated with about three percentage-point decline in industrial production growth.
about at least twice as large as what could have been expected if only the direct impact of exports is considered. 8 Column (4) of Table 3 confirms further that the impact of exports on production rise with the share of exports in GDP. For the largest exporters, a one percentagepoint increase in export growth is associated with a 0.64 percentage-point increase in the growth rate of industrial production in the short-run and a 0.76 percentage-point increase in the long-run (Table 8 ).
The estimated spill-over effects from exports to investment, income, expenditure, and urban employment are all positive and statistically significant. The estimated impact of exports on investment is somewhat smaller than that on industrial production (Table 4 ). Similar to that of industrial production, while the average impact from the national sample is relatively small, the elasticity of investment growth with respect to export growth for large exporters is much more significant (a one percentage-point increase in export growth is associated with 0.18 percentage points increase in investment growth in the short run and 0.23 percentage points increase in the long run, compared to statistically insignificant impact for the smaller exporters). Among the big exporters, the estimated elasticity also varies quite markedly, ranging from 0.12 to 0.46 in the short run (Table 8 and Chart 9b). For income and expenditure, the estimated average elasticities from the national sample are both about 0.04 (Tables 5 and 6 ). The differences of the spill-over between the big exporters and small exporters are not as large as for investment and production, and the range of the impact among different provinces is marginally wider for income (0.02 -0.06 in the short run) than for expenditure (around 0.04 -0.06) (Table 8 and Charts 9c-d).
The estimated average impact of exports on employment from the national sample is fairly mild (Table 7) , but again, the national sample masks the important regional differences (Table 8 and Chart 9e). Among large exporters, a one percentage-point increase in export growth is associated with a 0.05 to 0.32 percentage-point increase in employment growth in the short run, depending on the provinces' relative trade exposure. This is consistent with the 7 The official GDP growth rate is somewhat less volatile than that of the industrial production. We apply a coefficient of 0.8 (percentage point change in GDP growth for each percentage point change in industrial production growth), based on the historical relationship between the two variables. 8 Assuming the domestic value-added of China's exports averaged about 40-50 per cent in the past decade, as many have calculated (see Koopman, Wang, Wei (2008) for a recent paper on this), and considering the average export share in GDP during the past decade, the direct impact of a 10 percentage-point decline in China's export growth is about 1-1.3 percentage-point reduction of real GDP growth.
reported large job losses in the coastal provinces such as Guangdong in the wake of the global economic downturn. As the large exporters have been the main drivers of job growth in the last decades, accounting for three quarters of the total job growth in the country, the fluctuations of export growth also have a substantial impact on the national job market. The estimated impact on employment from this study is comparable to that by Fu and Balasubramanyam (2005) for township and village enterprises (TVEs) at 0.28. However, it's lower than that obtained by Hua (2007) which suggests that a 10 percent increase in exports can raise employment in the manufacturing sector by as much as 12.8 percent.
Among the other variables, real interest rates and government expenditures at the provincial level carry the expected signs. The real interest rate is found to have highly robust and dampening effects on most activity variables, with the biggest impacts on industrial production and employment. Government expenditure is also found to boost industrial production, and, to a smaller extent, income and expenditure. Its impact on investment is less robust, and it does not appear to affect employment.
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It is also worth noting that the estimation may have understated the spill-over effects particularly on job and consumption growth, owing to data issues. It is widely known that
China's statistics provides a fairly extensive coverage on large and state-owned companies but less well on small and non-state companies; the latter tend to be more dynamic and responsive to market conditions. Another major omission is the migrant workers who have been the most important workforce of the exporting firms. The actual impact of exports on employment would therefore likely to be much larger than that estimated. Also, as noted above, income and expenditure data are from the urban household survey, thus leaving out the impact on migrant workers' income and expenditure which could be larger. 9 To check the robustness of the results and consider the potentials economic activities generated from the import side, we also use total trade, i.e. exports plus imports, instead of exports as the main explanatory variable also yields similar results. The estimated impacts of total trade growth on activity indicators tend to be larger than that of exports in general.
V. Concluding Remarks
This paper demonstrates the importance of exports to China's economic performance from a demand side perspective. Our empirical analyses find the impact of exports on production and employment and the spill-over to domestic demand are positive and statistically significant, and are particularly sizeable for the more export-oriented regions. As these regions account for a large share of the national economy (about 60 per cent), fluctuations in export growth are likely to have a significant impact nation-wide. We find that a 10
percentage-point decline in export growth is likely to reduce the national industrial production growth by around 3 percentage points. This will translate into around 2.5
percentage-point decline in real GDP growth, which is much larger than the direct impact of exports on GDP growth alone. Among all the demand channels, the estimated response of investment is particularly strong, especially for the main exporting regions. This suggests that a significant part of fixed investments have been made to meet the exporting needs. The impact on job growth, income and expenditure growth from the fluctuations in export growth is also positive and statistically significant, although the statistical issues of data coverage suggest that the actual impact could be much larger than that obtained from the estimation.
The substantial variations across regions in the impact of exports on production and spill-over to domestic demand and employment growth also put the role of exports in China's economic performance in perspective. The results illustrate the importance of trade to the economy in the more export-oriented regions (mostly coastal provinces) -not only do exports and imports account for larger shares of economic activities in these areas, the impact of exports on production and job growth and spillovers to investment and income are also more powerful. These regions account for a substantial share of the national GDP, therefore amplifying the impact of exports in the national economy. At the same time, the inland regions have relied less on exports, both in terms of the size of the foreign trade and the links of exports with other segments of the economy. It is important to note that in the inland areas, public spending has been an important factor supporting growth, especially in recent years, as reflected in the larger share of government expenditure in GDP in these regions than that in coastal provinces. Therefore, the external orientation of the general Mainland economy coexists with the fact that a vast area of inland regions has low export exposure, and other factors including domestic policies (in particular government spending) may be more important for the latter group.
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In light of the finding that the spill-over effects of exports tend to be non-linear and rise with the relative size of trade, it is also easy to infer that such spill-over may have increased in 
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Appendix: Dynamic panel estimation
A general dynamic panel model is specified as follows:
, subscripts i and t represent province and time period respectively. Also in the equation, y i,t is an activity indicator for province i at time t, while X i,t includes the explanatory described in earlier. The error term consists of a province specific effect η i and a stochastic error term ξ i,t which is uncorrelated over all i and t.
In this dynamic panel data specification, the dependent variable is correlated with η i and ξ i,t .
The least squares dummy variables (LSDV) estimator of this model is inconsistent because while the within transformation eliminates the individual effects η i , Δξ i,t is in the transformed equation and correlates with the lagged dependent variable. Sources: CEIC and staff estimates.
